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ATTN: 
FOLLOWING IS FLIGHT SUMMARY REF XSN 
I. "LIGHT SUMMARY 

FTY 1157 WAS LAUNCHED ON 7 JANUARY 1983 AT 133809849 PST 
PROM VAFER PAD 75-1l-1. LAUNCH AND ASCENT EVENTS WERE NORMAL AND 
f SATISFAC pone ORSIT YAS ACHIEVED, WITH THE FOLLOWING ORBITAL 
PARA“ETERS 





ELEMENT PREDECTED acTuaL eClasslfied and Released by then RG 
PERIOD (“IND 90.5 90.62 

PERIGES ALTITUDE C1.™.) 112.3 110 9). Agoordance with &. O. 19985, 
APOSEE ALTITUDE (Nee) 215 202 se 
EOCENTRICITY 0.0145 0.0155 om NOV hon 
INCLINATION ANGLE (DEG) 31.86 32.2 


CRRITAL PERFORYANCE YAS SATISFACTORY WITH THE EXCEPTION 
OF LOSS OF ATTITUDE CONTROL AFTER PASS 3.9, WHICH AFFECTED S-BAND 
BEACOY PERFORMANCE AND RECOVERY. THE RECOVERY SEQUENCE WAS 
INITIATES AS PLANNED ON PASS £65 2% 11 JANUARY 1963, SUT THE IMPACT 
POINT YAS APPPOXIMATELY 265 V.%. DON ZANGE FROW PREDICTED, 
poate ne TO 4 PITCH ERROR AT TJECTION OF ABOUT PLUS 60 253. 
AN GIR SEARCH YAS COMDUCTED IN TEE CALCULATED IMPACT AREA (3AS=9 
OV ete ANGLE TRACKING DATA) 449 THE FLOATING CAPSULE was 
LOCATE) AT 1902 FST. AT 1551 PST 28 12 JANUARY TYE USNS LONGVIEY 
PICKED UP THE CAPSULE AND PARARESCUE TE44, WHICH HAD PLACED THE 
CAPSHLE A2QARD A RAPT SHORTLY AFTER DAWN. DETAILS OF THE RECOVERY 
WERE AT FOLLOWS? 


ELE VENT Pee TSLE) GMM TeeckiING PREDICTIONS ACTUAL 

PASS 35 §5 

LaArireoe 24 DES 4 9.53: DES % 9.08 Dea N 
LONGI Teo: 137652 JEG - 13 7205:.D25 157.03 323 YW 
t¥es ATR SURFACE 


CONMUNTCATIONS WITH THE VEHICLE WERE LOST FOLLOWING PASS 


93 DLE To SATTERY POWER DEPLETION. THE LIFEBOAT SYSTEM WAS 
MOT EKERDISED OM THIS FLIGHT. 
IT, SYSTE PERFOR“ANCE 
THE FOLLOYVING PROBLEYS WE2E ENCOUNTERED DURING THE FLIGHT. 

Ae SELDANCE 4ND TZONTROL 

Il. ATTITUDE CONTROL - INCONSISTENT DATA AVAILABLE PRIOR 
TO RESOVE=Y MADE IT DIFFICULT T3) DETERMINE THAT AN ATTITUDE PROBLEY 
EXISTZ2. WORYMAL ATTITUDE INDICATORS INVESTIGATED DURING FLIGHT 
(SY20S, YO2TZON SENSOR, THERMAL, CONTROL GAS, TELEMETRY RECEPTION) 
FAILED) TO REVEAL AN ABNORMAL ATTITUDE. POST FLIGKT ANALUSIS 
QF DATA OFTAINED FROM THE LIFE2OAT MAGNETOYETERS AND THE "PIGGY 
BACw™" ¥9D III HORIZON SENSORS VERIFY THE VOHICLE ATTITUDE WAS 
PeSPE2 THRIUSK PASS 3.9 AT ASCENTION AND I¥PROPER ON ALL SUBSEQUENT 
PASSES S98 WUICH DATA IS AVAILABLE. ALTHOUGH BOTK OF THE ABOVE 
SOURCES ARE RESTRICTED IM DETERMINING AN ACTUAL ATTITUDE OTHER 
Tia" NORMAL, “MAGNETOMETER DaTa INDIC ATES PITCH ERRORS OF ROUGHLY 
-10S. DEG DURING P4S5 5 oT GBB AND 2OUSHLY PLuS 110 DEG DURINS 
PASSES 16 4ND 31 eT <i. TUS MOD Iit uonizas SENSOR INDICATED 
A GENERAL NOSE UP CONDITION DURING MOST OF THE FLIGHT, AND 
Sour T RHE =) THE NOSE DOWN ATTITUDE ON PASS 5. 
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HORIZOM SENSOR FAILURE - THE RANGE OF THE HORIZON SENSOR 

OUTPUTS WAS RECOGNIZED EARLY IN THE FLIGHT 4S BEING MUCH NARROWER 
THAN ON PREVIOUS FLIGHTS, AND ALTHOUGH AN EVEN NARROWER 
RANGE WAS APPARENT ON PASS 5 AND SUBSEQUENT THAN WAS OBSERVED 
ON PASSES 1 AND 2, THIS WAS NOT CONSIDERED ABNORMAL IN VIEW 
OF THE DEAD-3AND REDUCTION FROM PLUS MINUS 1.25 DEG TO PLUS MINUS 
0.5 DEG EFFECTIVE WITH THIS VEHICLE. CONTROL GAS CONSUMPTION, 
WHICH WAS SLIGHTLY HIGHER THAN FOR PREVIOUS @§MS-014 VEHICLES, 
WAS CONSIDERED NORMAL FOR THE SAME REASON. IN ORDER TO VERIFY 
PROPER OPERATION OF THE SYSTEMS, GYRO OUTPUTS WERE ANALYZED 
AND FOUND NORMAL. ALTHOUGH THE 49D III HORIZON SENSOR, WHICH 
WAS FLOWN AS A DRP EXPERIMENT, INDICATED AN APPARENT ATTITUDE 
DISCREPANCY AT PASS 5 AND ALL SUBSEQUENT, THE VALIDITY OF THIS DATA 
(LACKING CORROBRATION FRO OTHER SOURCES) WAS DISCOUNTED DUE TO 
THE UNPROVEN STATUS OF THE INSTRUMENT. 

POST-FLIGHT DATA ANALYSIS REVEALS THAT THE HORIZON SENSOR Se 
Tf OUTPUTS REMAINED STEADY AT PLUS 0.4 DEG IN PITCH AND ROLL 
AXES FROM PASS 5 THROUGH THE REMAINDER OF THE FLIGHT, THE 
VARIATION OF TH READCUTS APPARENTLY BEING A RESULT OF TRACKING 
STATION READOUT TOLERANCES. THIS SURBSTANTIATES TKE LOSS OF ATTITUDE 
CONTROL FOLLOWING PASS 3.9 DUE TO HORIZON S=NSOR FAILURE. VEHICLE 
ATTITUDE WAS THEN STASLE AB0DUT THE REFERENCE PLANE, WHICH WAS 
ALLOWED TO DRIFT IN THE ARSENCE OF THE HORIZON SENSOR CORRECTIONS. 

LA20RATOTY SIMULATION OF POSSI3LE FAILURE MODES KAS 
DEMONSTRATED TWO POSSIBLITIES THAT PRODUCE HORIZON SENSOR OUT- 

PUTS OF APPROXIMATLY PLUS 0.4 DEG, (4) LOSS OF -23V POVER WITHIN 

THE MIXER 89X, AND (8) LOSS OF 4CC CYCLE, 115V POWER WITHIN THE 
MIXER BOX. CONDITION CA) PRODUCES TY MONITIR OUTPUTS AND CONTROL 
PUTPUTS OF PLUS G.4 DEG IN BOTH AXES; CONDITION (28) PRODUCES 
OVLY T% OUTPUTS, NO ee OUTPUTS. SINCE THE CONTROL OUTPUTS 
AS SUCK ARE NOT “MONITORED, AND THE EFFECT OF CONSTANT CONTROL 
OUTPUTS OF THIS MA3NITUDE ARE NOT EASILY DISCERNIBLE IN THE 
SYRO TORSUING SIGNAL, IT CANNOT 3£ DETERMINED CONCLUSIVELY THAT 
CONTROL OLTPUTS WERE PRESENT. HOWYEVE®, A DETAILED ANALYSIS OF 
AVAILABLE DATA SUPPORTS THE PROBARILITY THST CONTROL OUTPUTS 

ES ND THAT THe FAILURE OCCURRED IN THE -28V POWER 


SYPPLY SECTION OF THE MIXEE BOX. THE COULD 3E CAUSED BY FAILURE 
OF THE PROTECTIVE DIODE OF A 1/4 WATT RESISTOR, OPERATING AT 
54 PERCENT OF ITS RATED CAPACITY, AND DERATED 50 PERCENT AT 
ICO DEZ oS. CALCULATIONS REVEAL THAT A POWER SURGE TO -37V AT 
THE INPUT WOULD PLACE ABOUT 4 1/2 W LOAD ON THIS RESISTOR. 

THE RESISTOR MENTIONED AB30VE YILL BE REPLACED WITH ONE OF 
HIGHER RATED CAPACITY, AND A SECOND DIODE WILL BE ADDED IN 
PARALLEL YITH THE EXISTING ONE. IN ADDITION, INSTRUMENTATION 
WILL BE ADDED TO MONITOR OPERATION OF THE INDIVIDUAL SENSOR HEADS. 
THE COMPONENT CHANGES WILL BE IMPLEMENTED PRIOR TO LAUNCH OF THE NEXT 
PROGRA’ Q@MMBBVEHICLE cCTHE DIODE WILL 3E REPLACED BY A JUMPER UNTIL 
PARALLEL DIODES CAN BE INCORPORATED WITHOUT AFFECTING FLIGHT 
SCHEDULES) $s THE ADDITIONAL INSTRUMENTATION IS BEING EXPEDITED 
PUT AN epeecriyily HAS NCT BEEN ESTABLISHED. DURING FUTURE 
FLIGHTS, MAGNETOMETER DATA WILL BE ANALYZED, UTILIZING THE ~ 
COMPUTER PACE ITY IN THE STA, AND COMPARED WITH PREDICTIONS ON 

cimegh WRILY BASIS 5... ee east eee 
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3. CONTROL GAS PRESSURE PEGULATOR FLUCTUATIONS - POST- 
FLIGHT DATA ANALYSIS REVEALED THAT THE REGULATOR PRESSURE HAD 
AVERAGED 10 TO 31 PSI HIGHER THAN NOMINAL DURING THE FLIGHT. 
DURING THE PaSS 2 ACQUISITION 4T @MBBBTHE PRESSURE CYCLED SEVERAL 
TIMES TO 40 PSI (5 PSI IS NOMINAL). DATA FROM PASS 6 AT 
INDICATED PRESSURES RANGING FROM 13 PSI TS 19 PSI. GAS VALVE 
IMPLUSE CALCULATED FROM THE SAYWE DaTA WaS ASOUT 3 TIMES THE 
NORMAL IMPLUSE, SUSSTANTIATING THAT THE MALFUNCTION WAS IN THE 
RESULATOR AND THE TRANSDUCER APPEARED TO BE SATISFACTORY. 

RESULAR OPERATION DURING PASS 65 WAS NEARLY NORMAL, INCLUDING 
THE S¥ITCH TO HIGH PRESSURE FOR THE PITCH MANEUVER, AND THE 
PETURN TO LOW PRESSURE (HIGHER THAN NOMINAL BUT STEADY). 

ZASED ON A COMPARISON OF FLIGHT DATA WITH OPERATING 
CHARACTERISTICS DERIVED FROM DEVELOPMENT AND QUALIFICATION TESTS, 
IT HAS SEEN DETERMINED THAT THIS MALFUNCTION WAS CAUSED BY 
INTERNAL LEAKAGE AT A LOY RATE. THIS DATA ALSO INDICATES THAT 
LEAKAGE OCCURRED AT SEVERAL POINTS WITHIN THE REGULATOR, 
ESTASLISHING CONTAMINATION AS THE PROS5ARLE CAUSE. IT IS ALSO 
KNOWN THAT CONTAMINATION HAD BEEN PRESENT IN THIS SYSTEM, AS 
INDICATED 3Y THE HIGH DEGREE OF CONTAMINATION FOUND IN A REGULATOR 
RE“OVED FROM THIS VEHICLE EARLIER, DUE TO FAILURE. 

THE METHODS USED FOR CONTROL OF CONTAMINATION ON THE ATTITUDE 
CONTROL SYSTEM DURING TESTING OPERATIONS ARE BEING REVIEWED 
FOR POSSISLE DEFICIENCIES, YHICH WILL BE CORRECTED. VENDOR 
PACKAGING REQUIREMENTS YILL 2& REVISED TO INCLUDE CAPS OR PLUGS 
AT ALL OPENINGS TO PREVENT ENTRY OF CONTAMINANTS DURING LMSC 
HANDLING PRIOR TO INSTALLATION. IN ADDITION, TEST PROCEDURES 
WILL BE REVISED TO REQUIRE TESTS OF LONGER DURATION AT HIGH 
INLET PRESSURES, THEREBY DEYONSTRATING PROPER OPERATION MORE 
CONCLUSIVELY THAN AT PSESENT. 

4. CONTROL GAS TEMPERATURE TRANSDUCER FAILURE - THIS TRANS- 
DUSER WAS KNOWN TO BE INOPERATIVE PRIOR T2 LAUNCH AND READ 
"OUT-OF -BAND LOW” THROUGHOUT THE FLIGHT. FAILURE HISTORY INDICATES 
THE PROBASLE CAUSE TC SE 3REAKAGE OF & PIG-TAILLEAD BETWEEN 
THE TRANSDUCER AND ITS CONNECTOR. RECOMMENDATION HAS BEEN 
MADE TO THE AGENA D ENGINEERING TO REPLACE THIS WITH A MORE REL- 
IABLE TRANSDUCER CURRENTLY BEING USED IN ANOTHER LOCATION. THE 
RECOMMENDED TRANSDUCER DOES NOT HAVE PIG-TAIL LEADS. THE 
PROGRA™“ OFFICE WILL TAXE THIS ACTION PRIOR TO THE NEXT FLIGHT 
IF IT IS NOT ACCOMPLISHED 3Y AGENA D. 

5. CONTROL SAS PRESSURE TRANSDUCER, LOW RANGE - THIS 
MPASTIR® MENT DROPPED FROY A NOOMAL OUT-OF-R4ND-HIGH 
TP AN OUT-OF-3AND-LOV INDICATION 
DURING SEVERAL RANDOM ACQUITIONS THROUGHOUT THE FLIGHT. OPERATION 
WAS NORMAL AT ALL OTHER TIMES. DATA FROM FAILURE MODE ANALYSIS 
GROUND TESTS INDICATES SEVERAL POSSIZLE OPEN LEADS OR SHORTED 
COMPONENTS THAT YOULD PRODUCE THE O8SERVED RESULTS, THE MOST 
PROSABLE CONSIDERED TO 3E INTERNAL SHORTING OF & DIODE IN THE 
TPANSDUCER DEMODULATER, ZAUSED SY SOME FORM OF CONTAMINATION. 

& “MORE RELIASLE TRANSDUCER, OF THE TYPE NOW SEING USED FOR HIGH 
RANGE CONTROL GAS PRESSURE, WILL 8£ USED ON FUTURE FLIGHTS. 
VEHICLE 1159 WIL USE THE EXISTING TRANSDUCER, BUT WITH X-RAY 
TESTED DIODES. | 
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fC, CO“KUNTICATIONS AND CONTROL 
le S$-SAND BEACON ACGUISITION DELAYS - 3EACON 2PERATION 
APPEAPED NORMAL ON PASSES 1, 2 AND S, 2UT ON PASSES 6 AND 7 
“REPORTED A DELAY IN BEACON ACQUITION AS WELL AS COMMAND 
PPOSLEYS, TYE NEXT FEY PASSES PRESENTED A PATTERN OF ROUGHLY 100 
SECO'IDS DELAY FROY SEACON INDEX (TIMER FUNCTION, TRANSMITTER PLATES 
ON) TO INITIAL ACQUISITION, FOLLOWED SY A GRSDUAL INCREASE 
TO NORMAL SIGNAL STRENGTH, ROUGHLY 40 SECONDS. THIS LED TO THE 
3ELIEF THAT THE FILAMENTS YERE TURNED ON WITH THE PLATES aT 
REACON INDEX, ELIMINATING THE PROGRAMMED 120 SECOND WARM-UP PERIOD. 
SINCE THIS CONDITION COULD CAUSE DAMAGE TO THE TRANSMITTER, 
O PRECAUTICOVAPY PROCEDURE WAS IMPLEMENTED ON PASS 9 BY REMAINING 
PASSIVE WITH VERLOFT UNTIL 120 SECONDS AFTER 3EACON INDEX, THEREBY 
PREVENTING A COLD START. CN PASSES 10 AND 11 ATM THE 
BEATOY REMAINED ON FROVQRRBBACQUISITION IMMEDIATELY 
P2IQR) DELAYS OF GREATER THAN 100 SECONDS WERE EXPERIENCED, 
INDIZTATING THAT A&A DIFFERENT TYPE OF PROBLEM EXISTED. SUBSEQUENT 
MONITERING OF TEE RECEIVER SIGNAL LEVEL PEVEALED A PRF, INDICATING 
THAT THE FILAMENTS WERE ON, PRIO2 TO BEACON INDEX. FOLLOWING 
THIS DETERMIMATION THE PROCEDURE YAS CHANGED TQ REMAIN PASSIVE 
PTL RECEIVER SIGNAL LEVEL AGTIVITY WAS DETECTED. 

PING THE REWAINDES OF THE FLIGHT SEVERAL INTERPOGATION 
PROCEDURES WERE are FOR DIASNCSTIC PURPOSES, BUT NO CONCLUSIONS 
RESLLTED, AND NO CONSISTANT PATTEQN YAS EVIDENT. 

AFTER PECOVERY VEEN A DEFINITE ATTITUDE CONT°OL PROBLEY 
RECAME KAOWN, IT WAS DETERMINED THAT THE ACGUITION PROBLEMS WERE 
COMSESTENT YITE THE PREDOMINANTLY NOSZ-UP ATTITUDE. INTENSIVE 
MALYSI2 OF FLIGKET DATA DID NOT SEVEAL ANY $-BAND BEACON PROBLEMS 
IN THE VEHICLE . 
C. SPECIAL PROJECTS 
lL. “OD III HORIZON SENSOR - THIS INSTRUMENT, OF A NEW TYPE 
DEVELOPED FOR LMSC BY YAS FLOWN 
FOR EVALUATION PURPOSES AND YAS INDEPENDENT OF THE ATTITUDE 
CONTROL SYSTEM. PERFOR“ANCE APPEARED TQ 2E NORMAL THROUGHOUT 
THE FLIGHT. DATA ORBTAIYED SHOWS 4 CLOSE CORRELATION YVITH THAT 
OSTSINE) FRO THE PRIYARY HORIZON SENSOR 
QUZING TEE PaSSES PRIOR TO ITS FAILLPE. DATA FROM LATER PASSES 
ROUGHLY AGREES WITH THE YAGNETOMETER DATA, 3UT THE NATURE 
OF THE “MAGNETOMETER DATA DOES NOT PERMIT 4N ACCURATS COMPARISON. 
NO OTHER SPECIAL PROJECTS EXPERI“ENTS WERE FLOWN AS SECONDARY 
PAYLOADS. 
9. RECOVERY 
le CAPSULE OVERTURNED - THE CAPSULE APPARENTLY INVERTED 
DURING THE FLOTATION PERIOD AT 0442 PST 12 JANUARY 4S INDICATED 
BY ABRUPT LOSS OF RF SIGNALS. THE FLOATING CAPSULE IS HELD 
UPETSUT BY A WEIGHT TEAT EXTENDS ON A FLEXISLE AR” AT IMPACT. 
POST-FLIGHT EXAMINATION REVEALED THAT THE 24LLAST ARM FRACTURED 
AT THE SREAKAYAY 2RACKET DES 13VEO_ TO RELEASE THE BALLAST IN THE 
EVENT OF INADVERTENT LaTCH RELEASE DURING 92 PRIOR TQ AN AIR 
RECOVERY ATTEMPT. APPARENTLY THE. "BREAKAGE WAS DUE T2 FATISUE 
AUSED BY YAVE ACTION. ‘VITEOUT THE B4LLAST, THE CAPSULE INVERTED 
AND DID NOT RIGHT ITSELS. 
REDESIGN IS IN PROCESS TD ELIMINATE THE BREAKAWAY BRACKET 
AND RESTRICT MOVEMENT OF TEE BALLAST DURING FLOATION. THE 
NE¥ DESIGN WILL 3E QUALITIED 8Y 4 SERIZS OF AIR SNATCH AND IMPACT 
TESTS AND WILL BE INCOPPORTATED ON FTV 1159 
2. “MGRXER FLOATED AYAY - THE PARACHUTES ATTACHED TO THE 
FLOATING CAPSULE ACTED aS A SEA ANCHOR, CAUSING THE CAPSULE TO 


OREFT 85 A DIFFERENT RATE THAN THE MARKER SUOYS. CAPSULE AN 
MAR A2RS WERE SEVEN MILES APART AT FIRST SIGETING AFTER LOSS tA 3 
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